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MECHANICS. 

247. Proposed by C. N. SCHMALL, New York City. 

A cylinder of height h and radius r is standing on a horizontal seat in a railway car 
while the train is getting under way with an acceleration /. Show that the cylinder will 
not be disturbed if 

f<i*g, and f<2rg/h, 

where [j. is the coefficient of friction. 

I. Solution by S. G. BARTON, Ph. D., Clarkson School of Technology. 

Let m be the mass of the cylinder; then the forces acting are mf hor- 
izontally at center of gravity ih above base, friction mg v-, horizontally in op- 
posite direction at the base, and mg vertically downward. 

The cylinder will not upset unless the moment of the accelerating 
force about the point of base in the direction of the motion exceeds the mo- 
ment of mg, that is unless 

m/-^- >mgr, that is, it will not upset if f<—$-. 

It will not slide unless the accelerating force is greater than friction, that 
is, mf>mg /■*; or it will remain at rest if f<g ^. 

II. Solution by the late G. B. M. ZEKE, Ph. D. 

Let F=force that causes sliding or toppling. Then F—fm where mg 
=weight of cylinder. For sliding to begin, F=mg ^. 

:.fm=mg v- orf=p- g. Hence, if /<m g there is no sliding. 

For toppling to just start, %F.h=rmg. 

Hence, imfh—rmg, and f=2rg/h. 

Then iif<2rg/h, there will be no toppling. 

No solution of No. 248 has yet been received. 



PROBLEMS FOR SOLUTION. 



ALGEBRA. 



345. Proposed by E. B. ESCOTT, Professor of Mathematics, University of Michigan. 

Solve the simultaneous equations: 

x 3 +y*z+zw 2 —xz 2 —2wxy=a. . . (1) . 
y s -\-z'W+wx s —yw 2 —2xyz=b. . . (2) . 
z 3 +w i x+xy 2 — zx 2 — 2yzw=c... (3). 
w s +x 2 y+yz 2 — wy 2 — 2zwx=d... (4). 
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346. Proposed by E. B. ESCOTT, Professor of Mathematics, University of Michigan. 

Solve completely by quadratics: 

2x 2y 2z 2w 

1-x 2 v; 1-y 2 z; 1-z 2 w; 1-w 2 x - 

347. Proposed by GUSTAVE JACOBSON, A. M., Public Accountant, Chicago, 111. 

A corporation needing some additional capital for a short term of years, issues 
$300,000 of debenture bonds carrying 6% interest, and payable 1/5 each year for 5 years. 
Coupons are attached to the bonds maturing every six months; the bonds are sold at 90 
flat. What average rate of interest does the company pay for the money, including inter- 
est on interest? 

348. Proposed by PROFESSOR L. E. DICKSON, Ph. D., The University of Chicago. 

Prove the following relation between Jacobi's symbols: 

)m(d-l)/2( <L 



£)-<" 



• 1)* . 

\2md—nJ 
where d and n are positive odd numbers and 2md>n. 



GEOMETRY. 

377. Proposed by S. A. COREY, Hiteman, Iowa. 

Let AB, BC, CD, DE, EA be the sides of a pentagon, plane or gauche. 
From A draw AF, AG, AH, parallel to, and of the same length and curren- 
cy as BC, CD, DE, respectively. Bisect AE at K. Draw KB, KF, KG, 
and KH. Prove that KB 2 +KF°+KG 2 +KH 2 =AB 2 +BC 2 + CD 2 +DE\ 

378. Proposed by G. I. HOPKINS, A. M., Instructor in Mathematics and Astronomy, Manchester High School 
Manchester, N. H. 

In the triangle AED, the lines BE and CE are drawn to the points B 
and C in the base of the triangle. If AE=100, ED=125, £C=60, 
and Z.AEC=lBED=a right angle, compute AB, BE, EC, and CD. 



CALCULUS. 

302. Proposed by PROFESSOR L. E. DICKSON, Ph. D., The University of Chicago. 

Find an algebraic integral of 

LCy"+.[18L(s-x 2 ) -2kC]y'+ [L(lfe-lOx) -8k(s-x 2 )]y=0, 
where L=2kx+Ss-k\ C=12sx-4:X 3 -t, k*-6sk 2 -tk-3s 2 =0. The roots 
of the determining equation are 0, — | for a root of C=0; 0, 2 for a root of 
L=0; and 1 and f at infinity. 

303. Proposed by C. N. SCHMALL, New York City. 

Jl (fa 

/ n — 4 T' ex P ress -^ m * erms °f Gamma-functions. [Part 

of ex. 39, p. 474, Bromwich Theory of Infinite Series.] 



